Text S1. For the purposes of characterising the rheology, an entire series of hPS materials were made of molecular weights (in g mol-1) 68×103, 236×103, 258×103, and 501×103. In the SANS experiment dPS was employed as the majority species (at 90%) in a mixture with hPS (10%) with a target molecular weight of 240×103. Such a blend both optimises transmission and minimises departures in the scattering signal from the pure single-chain structure factor.
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These arise from the slight mismatch in molecular weights of the dPS and hPS (the molecular weight of the dPS was 243×103 g mol-1 and that of the hPS 236×103 g mol-1). For all polymers polydispersity indices less than 1.08 were achieved, as calculated from size exclusion chromatography. Employing the value of entanglement molecular weight Me of 13 500 (S1)
gives Z=M/Me of 17 entanglements per chain for the SANS material. The rheological response was measured for all the polystyrenes in the series, in linear response and transient shear using a Rheometrics ARES rheometer using 2º cone and plate at 170ºC. The linear rheology was compared to the tube model including the processes of reptation, contourlength fluctuation and constraint-release (S1), using just one optimised set of the parameters GN (0) and τe (see Fig. 3 ). This gave a reptation time of 3.4s for the 240×103 g mol-1 polymer used in the SANS experiments. The non-linear response was compared with the recent extension of the tube model to include CCR and chain stretch (S2), giving results consistent with a Rouse (stretch) relaxation time for the chains of 0.14s.
